Abstract: Investigation of quality variability of pig carcass was carried out on 1443 fatlings (gilts and barrows). They were progenies of 22 (Farm A) and 12 sires (Farm B), 5 breeds-crossbreds (Swedish Landrace, Large White, Duroc, Hampshire, Duroc x Hampshire). Animals were fed with standardised feed mixture semi ad libitum. The quality of carcass sides was determined on the slaughter-line according to Regulation (1985). Investigation included following traits: weight of warm carcass (MTP, kg), meat in carcass sides (KMP, kg and SMP, %), total mass and ratio of leg+shoulder+loin (MFO, kg and UFO, %). Obtained results were processed using several models (Harvey, 1990) which included sire genotype, sire, sex progeny and mass of warm carcass (regression effect).
Introduction
Traits of the pig carcass quality vary under the influence of genetic and environmental factors (breed, sires, breeding methods, individuum, age and mass of head of livestock, castration, nutrition, season, procedures prior, during and after slaughtering, etc.). Genotype of sires affects the variability of carcass quality traits of offspring , as well as sires within the same genotype (Petrović et al., 2002; Kosovac et al., 1998 and Radović et al., 2003) . However, results of some studies show that there are differences between breeds in regard to the effect of sire on variability of traits of the offspring (Mijatović et al., 2005) or the sire effect is not significant in different herds (Bahelka et al., 2004) . Sires within three breeds have affected the variation in the content of meat in the carcass of performance tested sons (Mijatović et al., 2005) , but boars of two breeds had no effect on depth of m.l.d. in their offspring. There are significant differences in the quality of carcass sides between gilts and male castrated animals as established by Petrović et al. (2004) and Pušić and Petrović (2004) , but such differences weren't established by Kosovac et al. (1998) .
Objective of this paper was to evaluate the effect of genetic and environment factors on the quality of fatteners' carcass sides and to evaluate the breeding value of boar-sires.
Material and methods
Research was carried out according to set objective in two pig herds (farm A and B). Investigation included 1443 fatteners (652 female and 791 male castrated heads). They originated from sires of same pure breeds (breeds: Swedish Landrace -SL/ŠL, Large White -LW/VJ, Duroc -D, Hampshire -H) and one combination of two breed crosses (DxH). Investigated offspring in the first herd originate from total of 22 and in the second herd from 12 boars. Offspring is born and raised according to usual technology on our farms. Animals were fed ad libitum using standard complete mixtures. Slaughtering of fatteners was carried out successively in one slaughterhouse but in the same season of single year. After slaughtering and primary processing weight of warm carcass sides and back fat thickness in two points were measured (DSL -back between 13th and 15th vertebra and DSK -sacral vertebra where m. gluteus medius mostly grows into fat), and after 24 h cooling period so called «French» processing of carcass sides was carried out (leg+shoulder+loin) and parts of the carcass side were individually measured.
Investigation included following traits: weight of warm carcass sides (MTP, kg), daily gain of carcass sides (DPP, g), quantity (KMP, kg) and content of meat in carcass sides (SMP, % -according to Regulation,1985) , total weight (MFO, kg) and share of «French» processed carcass side in weight of warm carcass sides (UFO, %). All individuums whose weight of warm carcass sides after slaughtering was below 65 and above 113 kg were excluded from further analysis.
Obtained data was processed using several Least square models (Harvey, 1990) which included sire genotype, sire of the fattener, sex and weight of warm carcass sides (independent variable). Average values and variability of investigated traits were evaluated based on same average weight of warm carcass sides (85,78 kg for farm A and 82,59 kg for farm B).
Total breeding value of a boar (UPV) is sum of evaluated breeding values for following traits: DPP (g), KMP (kg) and MFO (kg), evaluated as deviation of the traits registered in offspring from the general average. Obtained values were transformed into index values ((I = 100 + (∑ LSM -µ /µ x 100)). Only the breeding value of boars with more than nine offspring was evaluated.
Results and discussion
Average values and variability of the carcass quality traits are presented in table 1. Average weight of warm carcass sides on fatteners raised on farm A was statistically considerably higher than in fatteners from farm B. Fatteners fro, farm A were younger at slaughtering (204 days) than fatteners from farm B (221 days), since they had more intensive growth and higher average daily gain of warm carcass sides (0,420 compared to 0,373 kg/day). Differences in average values were significant (P<0,001). In carcass sides of fatteners from farm A the quantity of meat was higher (by +0,85 kg, P<0,001) compared to carcass sides of fatteners from farm B. However, content of meat was lower (by -0,63%, P<0,001) since the sum of back fat thickness measured on two points was higher in fatteners from farm A (37,31 mm) than in fatteners from farm B (32,25 mm). Total weight of leg + shoulder + loin («French» processing of carcass sides) and it share in weight of warm carcass side of fatteners from farm A was higher (by 2,58 kg or 1,11%, P<0,001) compared to farm B.
Sire genotype influenced (P<0,01) the variation of all investigated traits of offspring from farm B. However, on farm A, sire genotype had no effect (P>0,05) on variation of daily gain of warm carcass sides, total weight and share of leg+shoulder+loin. Remaining studied traits (DSL+DSK, KMP and SMP) varied (P<0,01) between boar genotypes. Also, sires had effect on variation of traits of their offspring (table 2) . Only for trait DPP no statistically significant variations were determined between female and male castrated heads (P>0,05). All traits of carcass quality depended on the weight of warm carcass sides (P<0,01). However, quality of carcass sides of gilts raised on both farms was better than quality of carcass sides of barrows (table 3) . Gilts had thinner back fat (DSL+DSK,) compared to barrows and more meat in carcass sides of same average weight, regardless of the farm.
Total weight of leg, shoulder and loin in gilts was higher by 1,94 kg (farm A) and 1,96 kg (farm B) than in barrows. Share of leg+shoulder+loin was higher by 2,3 and 2,4 % in gilts, respectively. These differences in average values between females and barrows were statistically highly significant (table 2). Total breeding value of boars of three breeds was evaluated based on three traits and expressed in the form of index. It represents the sum of evaluated breeding values for traits of DPP, KMP and MFO (table 4). Of total of 17 boar-sires of pure breeds, 9 sires demonstrated effect on improvement of growth and quality of carcass sides in their offspring. Offspring of certain sires (sires 3,4, 5 and 6) were superior in all three traits to the average established for offspring of all studied boars. Others were above the average in two traits (boars 1,2,7 and 8). Boars 12 and 17 were bellow general average for all three traits in their offspring. Difference in total breeding value between the best and the worst boar was 10,41 index points (105,25 -94,84=10,41) .
If the total breeding value of boar is evaluated within the breed as the sum of breeding values calculated as deviation from the breed average, than they have the same rank within the breed (table 5). On farm B (table 6) , offspring of Duroc sire had carcass of better quality and therefore boars of this breed were ranked high but difference between them was only slight. Results showed that total breeding value of Large White boar was unsatisfactory. Of 4 boars 3 were bellow average, i.e. their total breeding value was lower than 100. Their offspring had less meat in warm carcass sides and lower total weight in «French» processed sides.
In performed investigations, fatteners had higher weight of warm carcass sides than in investigation reported by Radović et al. (2003) , Kosovac et al. (1998) but not in study of Pušić and Petrović (2004) .
Content of meat in warm carcass sides of fatteners of different genotypes of 43,28 (farm A) and 43,91% (farm B) is higher than it was established by other authors in carcass sides of more than 80 kg of weight (Latkovska, 1995 -cit. Manojlović et al.,1999 , Kosovac et al.,1998 and Pušić and Petrović,2004 .
Obtained results on the significant effect of sire breed (P<0,01) on quantity and content of meat in warm carcass sides are in concordance with research results obtained by Pušić and Petrović (2004) .
In majority of mentioned researches the effect of the sex on variation of fattening and slaughter traits wasn't studied since authors stated that the sex ration was approximately the same or only one animals of one sex were investigated. Kosovac et al. (1998) established no statistically significant difference in carcass quality traits between female and castrated male animals. Results of present study are not in concordance with mentioned investigation since it was established that sex of fatteners had influence on variation of carcass quality traits. However, results are in concordance with researches of Petrović et al. (2004) and Pušić and Petrović (2004) .
Content of meat determined according to Regulations (1985) is lower by 8 to 12% compared to evaluation obtained when FOM is applied or dissection according to methodology recommended by EU. This means that objective quality of the fatteners' carcass is higher and could be in interval from 52 to 56%. The need for unification of carcass classification in our country according to EU regulations has been present for longer period. Researches carried out by Bahelka et al. (2005) show that application of new proposed formulas for evaluation of carcass quality on slaughter line using the two point method and measuring instruments enables the same evaluation of meat content in carcass as in dissection of four main carcass parts.
Results obtained in this investigation on significant influence of sires on variability of carcass quality traits of their offspring in both pig herds are in concordance with results of Petrović et al. (2002) , Radović et al. (2003) , Kosovac et al. (1998) and Mijatović et al. (2005) . Bahelka et al.
(2004) established in one but not in the other test station that boars with better individual traits had produced offspring superior to offspring originating from not so good boars (+ 2,34% meat). Differences between groups of female half relatives of the best and the worst boar was 0,70 % meat, as established by Radović et al. (2003) .
Results of performed research show that difference between groups of half relatives of the best and the worst boar sire of breeds ŠL, VJ and D (farm A) was: +1,12, +1,62 and +1,57% meat in warm carcass sides. Differences between offspring of the best and the worst boar on the farm B for breeds VJ and D were smaller (+0,74 and +0,46% meat). Difference in total breeding value-UPV between the best and the worst boar on the farm A was 10,41 and on farm B 11,24 index points.
In order to improve the traits of carcass quality it is necessary to make selection of superior boar sires within the breed in order to increase the economical efficiency in pig production.
Conclusion
Results of the investigation of the effect of sire, sire and sex on quality of carcass sides showed that sire genotype had influenced (P<0,01) variation of all investigated traits of offspring on farm B. However, on farm A, sire genotype had no effect (P>0,05) on variation of daily gain of carcass sides, total weight and share of leg+shoulder+loin. Other investigated traits (DSL+DSK, KMP and SMP) varied (P<0,01) between boar genotypes. Also, sires had effect on variation on traits of their offspring. Statistically significant variation between females and barrows wasn't registered only in trait DPP (P>0,05).
Difference in total breeding value-UPV between the best and the worst boar on farm A was 10,41 and on farm B 11,24 index points. 
Rezime
Ispitivanje uticaja genetskih i negenetskih faktora (genotip oca, otac i pol) na osobine kvaliteta polutki, obavljeno je u 1443 tovljenika koji
